The pandemic of 2019 novel coronavirus, now called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causing the disease COVID-19, caused a major public health crisis worldwide \[[@bib1]\]. To date, more than 800,000 coronavirus cases are diagnosed and nearly 40,000 deaths are reported globally. The main method for SARS-CoV-2 diagnosis is reverse-transcription polymerase chain reaction that has its own limitation such as the amount of its sensitivity \[[@bib2]\]. However, computed tomography (CT) images were used as the first diagnosis line in several departments, although other imaging modalities such as chest radiography, positron emission tomography (PET) and ultrasound are also recruited \[[@bib3], [@bib4], [@bib5]\].

Artificial intelligence (AI) is a newly accepted approach for developing models to solve clinical problems such as diseases detection, diagnosis, prognosis, and prediction of therapeutic response \[[@bib6]\]. On the use of AI in SARS-CoV-2 issue, several efforts have been made which most of them are published in preprint servers (eg, arxiv, medarxiv, and bioRxiv). These studies have focused on AI to develop models to predict coronavirus outbreak, analysis of new drugs interaction and development, mortality rate prediction, SARS-CoV-2 detection, and discrimination from influenza \[[@bib7]\]. The data for developing such models were obtained from epidemiological, clinical, genetic, and geographical resources that are sufficient because of the pandemic.

Over the past few years, quantitative features extracted from medical images are studied for biomarker discovery. This new scientific field is called radiomics and has been applied on all types of medical images including CT, positron emission tomography (PET), magnetic resonance imaging, ultrasound, single-photon emission computed tomography, and digital radiology to find features for diagnosis, prognosis, therapy response prediction/assessment, and survival prediction \[[@bib8],[@bib9]\]. Radiomics studies have also indicated that several imaging features are highly correlated to genomics/proteomics/metabolomics parameters and thereafter could unveil the biological mechanisms (pathways) of diseases by a simple, easy-to-use, noninvasive, and cost-effective manner \[[@bib10]\].

Radiomics reports have suggested that combination of AI in terms of machine and deep learning and imaging features is a feasible approach to develop more precise clinical decision support systems for better managing the diseases \[[@bib11]\]. The radiomics features for clinical decision support systems could be obtained from the images before the intervention, during the intervention, and after the intervention \[[@bib12]\]. There are several studies that have identified that radiomics feature changes during (or due) a therapy (in some studies is called delta radiomics) are accurate biomarkers to predict the outcome of the treatment.

In the case of SARS-CoV-2, although there are no radiomics studies, we suggest a radiomics pipeline, developed by combination of imaging features and AI as an intelligent intensive care program. This pipeline is based on the radiomics and AI experiences obtained from previous studies and would be an option for researchers and clinicians to manage the SARS-CoV-2 from detection to treatment. This pipeline has three main processes as the following:

Imaging {#sec1}
=======

This is the first and main line of the radiomics pipeline. The suggested imaging modalities are chest radiography, chest CT, and PET/CT based on the imaging department facilities. All referred individuals with suspected SARS-CoV-2 have to be imaged by same imaging protocols and scanners. The protocols could be provided by medical imaging experts (physicists and radiologists) to obtain images with highest quality and lowest patient\'s side effects. For example, low-radiation-dose protocols are critical in the cases of CT and PET/CT. Imaging with same scanners and protocols reduces the biases and provides more reproducible/repeatable results with minimal false positive rate.

Imaging for SARS-CoV-2--positive patients would be a serial imaging program. For these cases, images could be obtained before, during, and after any intervention. Images in any phases are analyzed qualitatively by a same protocol such as Lung-RADS suggested by American College of Radiology or CO-RADS developed by COVID working group of the Dutch Radiological Society.

Radiomics Analysis {#sec2}
==================

In this process, all images (in any phases) are exported to a standard radiomics tool. We suggest Pyradiomics that is an open-source python package for the extraction of radiomics data from medical images and have several preprocessing and standard radiomics feature sets. Pyradiomics is approved by the image biomarker standardization initiative. Image biomarker standardization initiative is an independent international collaboration which works toward standardizing the extraction of image biomarkers from acquired imaging for the purpose of radiomics. Here also, the same preprocessing and feature extraction is needed.

The image segmentation of infected regions in the lung is a critical issue. Based on the previous radiomics studies, we suggest three-dimensional segmentation with deep learning algorithms. In addition, automat segmentation produces lower biases than manual segmentation. In addition, three-dimensional segmentation provides more information than two-dimensional in the case of radiomics analysis. After segmentation, radiomics features are extracted, selected, and are used for further analysis. For feature selection, approved machine learning algorithms are suggested based on the previous radiomics studies. The selected radiomics features would be as main inputs for developing intelligent models.

Intelligent Intensive Care Program {#sec3}
==================================

This is the final and main step. In this step, several analyses are made and selected models are used for managing the patients. For developing models, in addition to radiomics data, other clinical, epidemiological, and biological data could be used. These models include diagnostic prognostic, predictive, and therapeutic models. In all these models, AI algorithms are used in combination with imaging or other features. In diagnostic models, imaging features are used for diagnosis or improving the diagnosis. Combination of quantitative and qualitative parameters (and other parameters) will result in better diagnosis and better patient management. The radiomics features could also act as prognostic and predictive markers and used for survival and side effects of disease prediction. By delta radiomics features (changes in radiomics features due to a therapy), the impacts of treatments and their correlation with patient\'s outcome could be assessed. In addition, by incorporating underlying diseases into the models, better predictive power may be obtained. By finding associations of radiomics features with genomics parameters of the SARS-CoV-2 such as immunological genes, biological mechanisms of the disease could be well understood and therapeutic targets are identified. In addition, patients based on their imaging features are categorized and managed.

In conclusion, an intelligent intensive care program could be developed based on the imaging data and artificial intelligence algorithms. Further research studies are needed to test this program clinically.
